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ABSTRACT 

This study investigated means by which innovations 
in elementary science teaching may be efficiently diffused to 
classroom teachers. Selected teachers were used to adopt innovations 
and to extend the innovations within their schools. Subjects were 
drawn from 1,205 elementary teachers teaching in 112 elementary 
schools in western Pennsylvania. Sociometric measures were 
administered to identify the science 1 opinion leader and non-leader in 
each school. Twenty science opinion leaders and twenty-one 
non-leaders, each representing a different school, were randomly 
selected to attend an inservice program. These teachers were 
administered the Pokeach Dogmatism Scale and The Minnesota Teacher 
Attitude Inventory. A questionnaire was administered pre-and post-to 
all teachers in the schools involved to measure changes in science 
teaching. The findings of the study indicated that neither adoption 
nor diffusion is facilitated by concentrating efforts on teachers 
identified as science opinion leaders. Dogmatism scores were 
significantly related to the adoption of innovations, with low 
dogmatic teachers showing greater changes. The Minnesota Teacher 
Attitudes Inventory proved of little value in identifying teachers 
likely to adopt innovations. (EB) 
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Numerous science curriculum development projects have expended 
enormous quantities of time, effort, and money to produce innovative 
sci en ce teaching activities and materials intended for use in the nation s 
elemen tary school classrooms. Based on modern psychological models and 
designed to involve c hildr en in the processes of science, the innovations 
offer much promise for imp r oving science instruction at the elementary 
school level. Unfortunately, even after years of the development and 
production of the & innovations, a significant gap continues to exist 
between availability and implementation. The vast majority of elementary 
t each ers have not yet adopted the innovations . Most appear to go on w ith 
their usual teaching routines unaware of the new developments. The thrust 
of t-M* investigation was towards the discovery of the means by which 
sc ienc e teaching innovations may be most efficiently diffused to the level 
of the classroom teacher. 

\ * * «, > 

The purpose of this i exploratory study was to- ex am i n e a diffusion 
strategy for science education which employed selected elementary teachers 
tc adopt science teaching innovations and spread them to other {classroom 
teachers within their schools. Specifically, it sought to determine < m 

(1) whether teachers designated by their peers as science opinion leaders 
adopted and diffused more innovations in science teaching methods and 
materials than teachers not designated as science opinion leaders; and 

(2) whether the adoption of the innovations; was significantly correlated 
with scores achieved by teachers on either the Rokeach Dogmatism Scale or 
the Minnesota Teacher Attitude Inventory . 

The subjects who participated in this study wtre drawn from 
1,20£ el ement ary classroom teachers from 112 elementary schools in 
western Pennsylvania. On.,, the basis of the classification variable, 
science opinion leadership,, two gioups of teachers were randomly selected 
for inclusion in the study* One group consisted of twenty science opinion 
leaders and 13U teachers from the schools which they represented. The 
other group included twenty-one nonleaders and 119 teachers from the 
schools which they represented. Each science opinion leader and nonleader 
r ep re s ented a different elementary school. 

In January 1969, each teacher in both groups received a pretest 
questionnaire to establish his level of adoption of ten innov ativ e science 
teaching investigations characteristic of those produced by three major 
elementary science curriculum development projects. A sociometric 
measure was administered concurrently to identify the science o pinion 
leader and nonleader in each school. During Maxch 1969, the twenty science 
opinion leaders and twenty-one nonleaders participated in three sessions 
of a science inservice program. After the Rokeach Dogmatism Scale and the 
WrmASftta Teacher Attitude Inventory had been administered, the participants 
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were instructed in the techniques for using the methods and materials of 
the ten innovative science investigations in their own classrooms* 

During May 1969, the level of adoption questionnaire was again adminis- 
tered as a posttest to all teachers* Pretest scores were subtracted, 
algebraically, from posttest scores to yield change in level of adoption* 

Statistical treatments included the following: t -tests for 

uncorrelated data were used to determine whether significant differences 
in pretest levels of adoption existed between the groups compared ; 
single classification, completely randomized analyses of variance were 
used to determine whether science opinion leaders adopted and diffused 
more innovations than nonleaders; and 2X2 contingency tables were used 
to test the relationships between change in level of adoption and scores 
on the Rokeach Dogmatism Scale and the Minnesota Teacher Attitude Inventory . 

The pertinent findings of this stuty were: 

1* Science opinion leaders who participated in the science inservice 
program dealing with innovative science teaching techniques and materials 
adopted no more of the innovations than nonleaders who participated in 
the same program* 

2* Teachers from schools which were represented in the science inservice 
program by science opinion leaders adopted no more of the science teaching 
Innovations than teachers from schools which were represented in the same 
inservice program by nonleaders • 

3* There was a significant correlation between scores on the Rokeach 
Dogmatism Scale and change scores on a measure of level of adoption of 
science teaching innovations among participants in the inservice program* 

An inverse relationship existed between the scores on the two instruments* 
Most teachers who scored high on the Rokeach Dogmatism Scale scored low 
on change in level of adoption* Most teachers who scored low on the 
Rokeach Dogmatism Scale scored high on change in level of adoption* 

U* There was, no significant correlation between scores on the Minnesota 
Teacher Attitude Inventory and change scores on a measure of level oi 
adoption of science teaching innovations among participants in the science 
inservice program* 

It was the thesis of this exploratory investigation '.that some means 
should be devised to facilitate the spread and adoption of worthwhile 
curriculum innovations in science education methods and materials to 
elementary classroom teachers* The findings of this study indicated that 
the adoption and diffusion processes were not facilitated by the identifi- 
cation of science opinion leaders and the concentration of science 
inservice efforts upon them* Teachers who were not regarded as science 
opinion leaders were equally effective in adopting and diffusing science 
teaching innovations as teachers regarded as science opinion leaders; 
therefore, no advantage was gained by concentrating inservice efforts upon 
the opinion leaders* 

The relationships between the adoption of innovations and scores 
on the Rokeach Dogmatism Scale and the Minnesota Teacher Attitude 
Inventory were explored in an efforts to identify individual teachers who 
were likely to adopt science education innovations* The results indicated 
that the MTAI is of little value as a tool for identifying such teachers* 
Conversely, a significant relationship was found between the Rokeach 
Dogmatism Scale and the adoption of science teaching innovations* 
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Although this finding should properly be regarded as tentative, it nay 
provide a basis for further research# If, the dogmatism scale can be used 
to identify teachers who are likely "dopt science curriculum^ ijuiovations , 
then such a finding may have importan. ^plications for change agents in 
science education# The possibility of utilizing low dogmatic teachers as 
points of tnnovational input deserves further exploration in an effort to 
find clues for facilitating the implementation of educational innovations# 



INTRODUCTION 



THE NATURE CF THE FROBLEM 



In recent years, American education has witnessed unprecedented 
activity in the development of innovative instructional materials for 
elementary school science. Curriculum designers, aware of the explosive 
growth of scientific knowledge and disenchanted with c ontenporary science 
curricula, have grappled with a t*sk spelled out a decade earlier by 
Conant when he said, "What is needed are methods for imparting knowledge^ 

' of the tactics and strategy, of « science to those who are not scientists#" 

More than fifteen elementary’ science curriculum reform projects have responded 
to this challenge and produced innovative materials and teaching 
techniques which are based upon modern psychological models and designed 
to involve c hildr en* directly in the processes of science# Although the 
curriculum innovations offer much promise for improving the way science 
is taught in the nation* s elementary schools, their production has 
seldom been coupled with adequate prevision for diffusion and subsequent 
evaluation by those intended to be the ultimate adopters, namely, 
the elementary classroom teachers# 

2 

Fe de ral funds amounting to more than one hundred million do ll a r s 
An d e normous quantities of time and effort have been invested in the 
development of s' the innovative science curricula and yet, ais Montean 
points out, "Unfortunately# • .the implementation, of what is known and 
available, is not taking place. "3 The success or failure of any 
implementation efforts depends on the acceptance and adoption of new 
ideas by the classroom teacher, but even before this can happen the 
innovation must reach the teacher# 



1 • James B# Conant, On Understanding Science (New Haven: Yale 1 
University Press, 19^7), p» 2b# 

2# Wayne W# Welch, "The Impact of National Curriculum Projects: 

The Need for Accurate Assessment," School Science and Mathematics# LVIII, 
3 (March 1968), pp. 225-226. 

3# John H. Montean, "Patterns of Implementation," Science Education# 
LIT, h (October 1968), p. 316. 
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The task of diffusing the science curriculum Innovations to the teachers 
expected to use them looms as a formidable one* Its magnitude is revealed 
in information released by the elementary scieire c'irriculum projects 
themselves* Three large-scale projects with production either completed 
or well underway have reported their implementation status in terms of 
numbers of teachers and students using their materials* Science— A 
Process Approach reported involving an estimated 25, OCX) teachers and 
750,000 students y* the Elementary Science (Study reported involving 
7,500 teachers and 225,000 students y and the Science Cur iculum 
Improvement Study reported involving 6 00 teachers and 19,000 students* 
Considering that there are more than 31,000,000 elementary pupils enrolled 
in elementary schools and more than 1,100,000 teachers teaching them, ' 
it appears that ninety-seven per cent of all elementary teachers are not 
yet using any of these three sets of new materials and techniques which 
are, by far, the best diffused to^ date* Apparently, the^ impact of the 
elementary science curriculum development projects has yet to be felt at 
the local school level* *The problem of reaching a vast number of 
elementary teachers la i'urj.her complicated by teacher turnover* Teachers 
needed to fill new positions or replace teachers who retire or leave the 
profession also require exposure to the innovations* 

h 

Because of the magnitude of the task of reaching more than one 
million elementary teachers with the science curriculum innovations, it 
was the purpose of this stuty to determine the feasibility of selecting 
key teachers who were likely to adopt the iinnova t ions r ! and ( vho exhibited 
potential for influencing the adoption decisions of their colleagues* If 
such teachers could be chosen, a priori, on the basis of reasonable 
criteria, then change agents might work t! ugh them to promote the 
implementation of educational innovations* Inservice activities could 
concentrate on such potential adopters who, in turn, could provide a 
means to diffuse innovations to other teachers within their schools* 

, i 



WA n independent variable selected for examination in this study 
because of its potential' for affecting the adoption and diffusion of 
science teaching innovations was opinion leadership* . Individuals to 
whom others look for advice and information are described by Rogers as 
opinion leaders Research findings from studies conducted in rural 
sociology, medical sociology, and marketing indicate that individuals 



U. J* David Lockard, ed*. Sixth Report of the International Clearing - 
house on Science and Mathematicg Curricular Developnents 19&8 , A Joint 
Project of the American Association for tiie Advancement of Science and the 
Science Teaching Center, University of Maryland (College Park, Maryland: 
The International Clearinghouse, May 1968), p* 152. 

5* Ibid * * p* 230* 

6# Ibid*, p* 336* 

7* Luman H* Long, ed*. The 1969 World Almanac (New York: Newspaper 
Enterprise .Association, Inc*, 1968), p* 3U9* 

8* Everett M* Rogers, Diffusion of Innovations (New York, Free 
Press of Glencoe, 1962), p. 2ofe* 
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designated as opinion leaders generally adopt and spread more innovations 
than individuals not so designated, 9 If opinion leaders can be identified 
within elementary school faculties, then it may , be possible to use them 
as sources of innovational input from whom science teaching innovations 
could spread. Wiles, in his summaries of strategies for curriculum 
change, recognized the need to examine such a strategy when he urged, 
"•••we need to look at our in-service education pattern to see if we 
should concentrate our money and effort on the innovators and the 
influential and let innovation spread from them." 10 



In addition to the problem of diffusing the inhalations to the 
level of the classroom teacher, th^re is also the problem of gaining 
their acceptance once they have arrived. Curriculum innovations in 
science often reflect changed philosophical and psychological orienta- 
tions and, therefore, may necessitate fundamental changes in the 

methods used by the teachers who decide to adopt them* A 
common objective of the curriculum projects has been to shift the 
ampHaiH w of science teaching from the teacher-centered methods of 
lecture, recitation, anS ‘textbook reading to i pupil-centered experiences 
• designed to increase skills in using the methods of science. Project 
1 , designers have, in fact, heeded the admonition of the Fifty-ninth 
i v Yearbook^ the National Society for the * Study; of Education which 



advised: 



i i * 



i * 



Scientific methods of investigation by which 
knowledge may be acquired and tested are now very 
much a part of our culture. The elementary school 
should help, children become acquainted with these 
methods. 1 ^ 



* 

Elementary classrooms in which the innovations are used are structured 
so that children and teachers cooperatively study natural phenomena 
with the approach and spirit, of the scientist , 1 ^ Children become 
active participants in investigation, inquiry, and processes of 



9. Ibid ., pp. 208-253 . 

10. Kimball Wiles, (ed.). Strategy for Curriculum Change (Washington, 

D.C.: Association for Supervision and Curriculum Development , 1965), ?*73. 

11. David P. Butts, "Widening Vista's In-Sjrvice Education," 

Science Education. LI, 2 (Viarch 1967), p. 131* 

12. Glenn 0. Blqugh, "Developing Science Programs in the Elementary 

School." Rethinking Science Education, Fifty-ninth Yearbook of the National 
Society for the Study of Education, fart I (Chicago: The University 

of Chicago Press, 1S&0), p. 113. 

13. Herbert D. Thier and Robert Karpius, "Science Teaching is 
Becoming Literate," Education Age, II, 3 (Januaiy-February 1966), Ii0-U5. 
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ac ieo ee such as observation, prediction, measurement and experimentation. 

The teacher sets the stage for investigation, then fjmctions as a guide 
or director of laming rather than a teller or conveyor of information. 
Curricul ja developers have actively discouraged teachers from te llin g 
children about science or listening while children read about science, 
both of which seen to dominate element a ry science instructional methods. 

*+ 

S lnc e the adoption of a science curriculum innovation m ig ht require 
many teachers to change their methods of teaching science, two social* 
psycholo gical attributes that may be related to teacher acceptance of 
such changes were examined in this stndr* Qd® such attribute was 
dogmatism, which Rckeach describes as a personality variable which 
governs a person's receptivity to new ideas and includes how he perceives, 
evaluates, acts and reacts to such id eas . High dogmatic persons, 
because of the structure of their beliefs, tend to -riew new ideas as 
threatandbra whereas low dogmatic persons are generally more receptive 
to ch ««e.?6rt Therefore, it was expected that high dogmatic teachers * 
would react^differently than low dogmatic teachers when confronted with 
new ideas for teaching science. 

The other social psychological attribute examined in this study. 

Which could affect teacher acceptance of the new science teaching techniques 
materials, was the; classroom social atmosphere which prevails during 
the te r M «g of science. Teacher utilization of the innovations in the 
ms aer by the developers would necessitate the establishment of 

a relatively pendeeive^claseroom atmosphere where pupil-to-pupil inter- 
action, freedom of explore tion,t*nd pursuit of individual interests would 
be encouraged. The teacher is expected to^guide pupil-centered activities. 
It was an tic ipated, therefore, that teachers who were predisposed to 
nravidi or actually providing a rather permissive classroom social 
atmosphere would react differently to the Innovations than teachers whose 
classroom style was more dominating and authoritative. One of the 
purposes of this study was ^ determine if a relatio n s h i p existed between 
the classroom social atmosphere maintained by the teachers and their 
adoption of the science teaching innovations. 

If opinion leaders or other teachers possessing certain social- 
psychological attributes can be selecl&d, a priori, to serve as initial & 
vehicles of change within school systems such a finding mqr provide 
iaportant clues for stimulating the diffusion of the science tea ch i n g 
innovations. 



lk. Robert Gagne, "Elementary Science: Hew Scheme of Instruction," 

Science. CLI (January 7, I960), pp. 1*9-53. 

15. Hilton Rokeech, The Open and Closed Hind (Hew Tork: Basic Books, 
I960), p. 73. 

liS. Ibid., pp. 60 — 61*. 
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SCOPE CF THE STOUT 






The purpose of this investigation was to explore a diffusion 
strategy for science education which employed selected elementary 
teachers to adopt science teaching innovations and spread then to 
other classroom teachers. The study was designed to determine (1) 
whether teacher* designated as science opinion ^ders^adopted^d^ 
diffused more lmoratioiu. in science teaching Methods and mterials 
then teachers not designated as science opinion le&fera, and U J 
i hether the adoption of the innovations was significantly correlated 
with scores achieved by teachers on measures of dogmatism or 
classroom social atmosphere. 4 

On the basis of the classification variable, science opinion 
leadership, sixty dementary schools In western Pennsylvania were 
randomly selected for division into two groups of thirty schools 
each: Class 1 schools were schools from which science opinion 

leaders were drawn; and Class 2 schools from which science opinion 
no nleader s were drawn. Each teacher in all sixty schools received 
a pretest questionnaire to establish his level of adoption of ten 
innovative science investigations which were selected as character- 
istic of those produced tythe three major elementary science 
curriculum development projects. A sociometric Measure, was 
adrinlstered jointly to all teachers to identify the^ science opinion 
le ader and nonleader in each school. 



*J,L 



Thirty science opinion leaders (Class 1) end thirty non* 
leaders (Class 2), all from different eleiKntaiy schools, were 
invited to participate in three consecutirej-inservice se “^ 
at Clarion State College. After Measures of dogmatism and c!“«™ob 
social ataoephere sere administered, the participants were instrnc 
in the techniques of using the Methods and Materials of the ten 
innovative science investigations. Tan weeks after the final 
inservice session the questionnaire determining tne level of 
adoption of the ten investigations was again administered as a 
posttest to all teachers in the sixty schools who had responded to 

the pretest. * 

S ingle classification, conpletely randomised analysis of 
variance was used to test the significance of the difference in 
the c hange in level of adoption scores between the science opinion 
loaders and nonleaders and between the teachers in the schools 
represented by each group. The relationships of dogmatism and 
classroom social atmosphere with change in level of adoption were 
each tested by a 2 X 2 contingency table. 

*0; was hypothesised that the independent variables included 
in the analyses would identify teachers in elementary schools most 
likely to adopt and diffuse s ience curriculum innovations. If 
opinion leader s with established c o nrnun i c ation networks or teachers * 
with certain identifiable social-psychological attributes could be 
identified and encouraged to promote the adoption and diffusion. or 
science curriculum innovations, then this would suggest an efficient 
mechanism for disseminating and implementing educational innovations. 
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STATEMENT (F HTPOTHESES 



Th» lTpotheses of this st»4r ««• fonmlatad follOMiag a rerl a«> ° f 
the ch»r»eteri*tico of the elaaeatary science cnrric^ proj^ianovationa 
and the nrofessioml literature concerning the adoption and ditfhaion of 
InnoratiW. A c«peris« of the opinion luaderand n0 ^~^ T e ^' 
flcationa and their reUtir? influence on the adoption beta ^ 
persons led to the proposition of hypotheses Hq 1 "*? ^2; .”?? 

Is tine of the el en e n tary science ianosations and selected soci^- 
psychological attributes utelL. could affect their adoption led to the 
p roposition off hypo th ese s H 0 3 and H^* 

wmt * 



The following mil lypothesee W8r ® tcstads 

* r ^ „ | , ; . £ 

Hoi : Science opinion .leaders who participated in an ineervice 

troeras dealing with innovative science t ea ching techniques and watarials 
will adopt no r *ora off the innovations than nonleadara who participated 
in the sas progran* ,,l t : 

represented in a aciance 




»s i iw Iwrn ffrnw schools which ware — * , 

* progrnaly miema opinian leaders will adopt no wore off the 

* than teachers ffron schools which ware 



represented intba sons insainrice progran hy nonleadaaw*- 



Ho 3 t Scares on the Rokeech Dogpettsn Scale are; not aignif icantly 
correlated with change scares an a naamre off level off adoption off 
science innovations aaong participants in au inservice progran 
conducted as a part off this sta^jr# . 

V ** « K 

nl. Scone an the Attitude Bwegto nr arc not 

elgnrtflcsntly correlated sitfe^gMags a enrss on a nessurn ? r Ia *? l o V 

off ^science innovations anong participants in an insarvica progran 

conducted as a part of this a tody. 



SIGNIFICANCE (F THE STOUT 



The ^m*"*!***" educational systen mst adapt contimoosly to keep 
from ffSllii^ too far behind the needs end derands off a rapidly evolving 
society* In the psst when cultural change and progress in science were 
alow* Ins traction in science could lag ffifty years or note with little 
/ eoneequence ffor^the lnd&vldaal or nation; ' however, rapid changes in 
aciance and an wponantial prowth in scientific InfarratLon densnd the 
coortint ftd^ptttloD oT curr icnliBi prtctic68 in scisocs The 

snccees off the schools' adaptability nay be neasured by their effective- 
ness in diffusing innovations to the potential users* Educational 
program mers not likely to iagaxrve unless strategies are developed to 



i 




17. Ftol Defiart Hard, "Toward a Theory off Science Education 
Consistent with Modern Science," Theory Into Action (’Was h i n gton, U*C«s 
National Science Teachers Association, 19&U), p* 7* 



diffuse promising new practices to the classroom teacher - the key 
individual in any successful implementation of new cu rric ula* The 
idea of diffusion of innovations in education must carry with it 
the implicit assumption that teachers will learn about and have 
the opportunity to appraise innovations in an endeavor to create 
more effective learning experiences for the children they teach. 
Until strategies are developed to ensure that teachers learn 
about new ideas and practices and have the opportunity to 
evaluate their potential, educational change will be too slow 
to meet the ^emerging needs of society. 

4 , . <*■ * 

, t * 

Element ary school educators are now confronted with a flood of 
science innovations, Unfortunately, their potential has not yet been 
realized. As Lippitt points outs 



* our research is new rich with examples of opportunities 

provided by nothing gained; with new curricula developed, 
but lack of meaningful utiliza j.uq; with new teaching 
practices invented, but nothing spread; with new richer 
school env ir onme n ts, but no impiovement in the learning 
experiences of the c hild . 

K ' 

, i i * < • 

The t ask of diff usin g the innovations to large numbers of elementary 
teachers and educating them to make proper 5 and ‘effective use of t he ne w 
science project^maWials and techniques will require^ rajor coumitments 
of moneys effort. If the curriculum reformyaovements are to 

contribute to the i mp rovement of science teac h i n g, then strategies 
must be created to diffuse the innovations to the elementary teachers 
who win ultimat ely use them. Action plans are needed to bring the 
innovations to the attention of the practitioners so that those 
innovations which should be preserved and those which should not can 
at least be sorted out. 1 ? As Smith has insightfully noted concerning 
the need for diffusion strategies : 



If a fraction of the money that is currently being spent 
to change educational practices were spent to find out how 
to succeed in making such changes, a great deal would 
thereby be saved.. .Until then, it is likely that we shall 
continue to waste many man hojgs in an abortive effort to 
modify educational practices. 



18. Ronald Lippitt, "Roles and Processes in Curriculum Development 

and Change: in Strategy ^for Curriculum Change, ed. by Kimbal l Wiles 
(Washington, D.C.: Association for Supervision and Curriculum Develop- 

ment; 1965)* P* 11* 

19. Ibid. , p. 17. 

20. B. Othanel Smith, "The Anatony of Change," Bulletin of the 
Nation* 1 Association of Secondary School Principals, liXXv 11 (ray 19o3; 
pp. 9 - 16 . 
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The identification of key teachers and the concentration of inservice 
efforts upon then, as proposed in this study, could contribute to the 
derelopnexxt of strategies for implementing science education innovations 
more effectively, more economically, and at a more rapid rate* 



LIMITATIONS CF THE STUDY 



This stucfcr was confined to elementary teachers from twenty-nine 
school systems included in a five-county area in western Pennsylvania* 

The population included only those elementary classroom teachers who 
taught ^in school buildings in which six or more regular classes were 
conducted • Findings of this investigation were limited to a sample of 
forty-one teacher a, designated by their peers as science opinion leaders 
or nonlsaders, and to the teachers in the schools which they represented* 
Only alementery teachers who completed the pretest and posttest level of 
adoption questionnaire were Included in the analyses* Any inferences 
derived from this study are limited by the similarity of the participants 
to the general population of elementary school teachers* 

Data for this investigation consisted of responses to mailed 
questionnaires adhdnistered during January and May of 1969 and of scores 
on measured of dopmtism and classroom social atmosphere adnini^tr*ed 
during an early March inservice progr a m* Data collected was 11ml tad to 
raapcnaee from teachers relevant to level of adoption of selected 
science curriculum innovations, opinion leadership, dogmatism, and class- 
room social atmosphere* The study included no as s e ss me n t of school 
norms (i*a*, traditional vs* modern) concerning predisposition to war d 
change or acceptance of innovations which may have existed prior to the 
investigation* 

The innovations selected for study were limited to ten science 
investlgatiftao from the time major elementary science curriculum projects* 
Each was selected because it was judged by the writer to exaqalliy the 
objectives, techniques, and materials advocated by the developing 
program* The assin$pLon was made that the teacher could, if he desired, 

1 ^lament any of the^Sn innovative science investigations as a part of 
Ms classroom activity without having to consider administrative approval, 
cost, or class schedule changes* 



REHErl CF RELATED LITERATURE 



* | - 

Since it was the purpose of this investigation to amarine a diffusion 
strategy, the literature review fo cus es on studies most relevant to 
the adoption and spread of innovations* Most studies have* necessarily 
been cited from fields other than education* because little evidence is 
available^^^erning how innovations spread within schools* The review 
which follows sunrises the pertinent literature concerning the diffusion 
strategy explored in this study* Subsections are devoted to the following 
topics; stages in the adoption of innovations, opinion leadership) 
dogmatism, and classroom social atmosphere* 



Stages in the Adoption of Innovations 



The adoption of innovations is conceptualized as a mental process 
through which an individual passes from first hearing about an innova- 
tion to final adoption# The concept appears frequently in diffusion 
literature and is central to this study, particularly in the develop- 
ment of the questionnaire designed to measure an individual's stage or 
level of adoption for each of ten innovative science inves Ligations • 

The thesis that acceptance of change is a product of a sequence 
of events operating through time, rather than something that happens 
all at once, has been recognized by a number of investigators# Ryan 
and Gross first reported the adoption of a new idea as a multistaged 
process# In their classic study of hybrid seed corn, they used four 
stages to describe its acceptance: (1) awareness or first learning 

about the com (2) conviction of its usefulness (3) trial acceptance 
or first use and (U) adoption or 100 per cent use#22 It was ^likening 
who first reported that stages could be applied to an individual's 
decision to adopt an innovation# He described the adoption of 
innovations by the individual as 



• ••a process composed of learning, deciding, and 
acting over a period of time*: *The adoption of a specific 
practice is not the result of a single "decision to act 
but of a sequence of actions and thought decisions# 

The four : bages Wilkening listed were: awareness, obtaining information, 

conviction and trial, and adoption# These stages, with slightly 
different titles, were highly publicized by a coirmittee of rural 
sociologists in their bulletin. How Farm People Accept New Ideas . u 
Their five stages of adoption are essentially the same as those 
described b j Rogers and are the ones which were selected for use in 
this investigation# 

Rogers conceptualizes the adoption process in five stages: 
awareness, interest, evaluation, trial, and adoption# At the 
awareness stage the individual .s exposed to the innovation but 



21, Rogers, Diffusion of Innovations, p# 17# 

22, Bryce Ryan and Neal Gross, "The Diffusion of Hybrid Seed Com 
in Two Iowa Coirimmities , r ' Rural Sociology, VIi;T (1 9U3), pp# 1£-2lj. 

23, Eugene A# //likening. Adoption of Improved Farm Practices as 
Related to Family Factors, Research Bulletin No#* 183, (Madison, Wisconsin 
Experimental Station, 1953)# 

2h» North Central Rural Sociology Subcommittee for the Study of 
Diffusion of Farm Practices, How Farm People Accept New Ideas (Ames, 

Iowa, Agriculture Exp tens ion Service Special Report No# 15* 1955)# 



lacks" complete information about it. He then becomes interested in the 
innovation and seeks information about it at the interest stage. At 
the evaluation stage the individual mentally applies the innovation to 
hi b present and anticipated future situation, and then decides whether 
or not to try it. The individual uses the innovation on a small scale in 
order 
At the 
of the 

indicates the probable validity of the concept of adoption stages. 



to determine the utility in his own situation at the trial stage, 
adoption stage the individual decides to continue the 0 full use ^ 
innovation a ** Evidence from research studies by Ccpp^ and Beal*7 



1 



Opinion Leadership 

Opinion leaders are individuals who exert considerable .personal 
influence because other people seek information from them and because 
they influence the decisions of others. Rogers described opinion 
leaders as those individuals in a social system from whom others seek 
advice and information.^ Several generalizations concerning opinion 
leaders have been synthesized from research evidence. Rogers described 
opinion leadership as a "fairly widespread trait even though it may be 
concentrated in a few individuals Others have found opinion leaders and 
those they influenced to be very much alike. As Katz puts it, "opinion 
leaders exemplify the values of,^their followers ."30 Moreover, opinion 
leaders in one area are not likely to overlap with those in another. For 
example, in a single, nonspec ialized elementary school one teacher may ;be 
an opinion leader concerning methods for teaching reading; another one 
may be an 'opinion leader in modem mathematics; and still another in the 
teaching c ‘ music • Merton refers to opinion leaders who exert influence 
only in one rather narrowly defined area as "monomorphic." Those who 
e x ert interpersonal influence in a variety of areas, he terms, "polymorphic • 



The Measurement of Opinion Leadership 

Rogers and Cartano describe the three main techniques for measuring 



2$. Rogers, Diffusion of Innovations, p. 119. 



26. James H. Copp, "The Function of Information Sources in the Farm i M 
Practices Adoption ftx>cess," Rural Sociology. XXIII (1957)# PP* 11*6-157*' * 
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27. George M. Beal, "Validity of the Concept of Stages in .the Ay 
Adoption Process," Rural Sociology. XHI (1957)# PP* 166-168. * ^ ' 



28. Rogers, Diffusion of Innovations, p. 208. 

29. Rogers, Diffusion of Innovations, p. 226. 
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30. Elihn Katz, "The Two-Step Flow of Communications : An Up-to- 
Date Report on a Hypothesis,” The Public Opinion Quarterly. XXI, No. 1 
Spring, 1957), p. 77. 



31. Robert K. Merton, Social Theory and Social Structure, Revised 
Edition (Glencoe, 111.: The Free Press, 5 1957)# P* Ul ii. 



.opinion leadership as the key informants technique, the self -designating 
technique, and the sociometric technique.-* * Opinion leaders may be 
designated by key informants or judges. In this technique, the 
informants are selected subjectively from the social system as persons 
likely to know the identity of opinion leaders. For example, a school 
principal may serve as a key informant in naming a teacher in his . 
school as an opinion leader. The self -designating technique requires a 
respondent to answer a series of questions which determine the degree 
to which he perceives himself to be an opinion leader. The advantage of 
this technique, according to Rogers and Cartano, is that it measures 
the In div idual ’s perception of the opinion leadership situation, which 
in turn affects his behavior. The sociometric technique consists of 
asking group.4nembers whom they to go for advice and information about 
an idea. "This is the research method most often used in measuring 
opinion leadership. Rogers and Cartano cite more than a dozen typical 
studies that have used this method. Because this technique is most 
applicable to a research design in which all the members of a social 
system are contacted, it was the technique selected for use in this 
stucfor. The sociometric technique served as the basis of design for 
the questionnaire used to determine science opinion leadership among 
the elementary teachers in each school contacted in this investigation. 



•$?v 
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Opinion Leadership in the Adoption and Diffusion^Processes 

*^4, H r** } * 5 • * 4 

The inportanse^of ^opinion leadership In the adopt ion^ and diffusion 
processes has been demonstrated in many empirical investigations. 

Findings from studies conducted in rural sociology, medical sociology. 

And marketing, although not entirely consistent, indicate that 
individuals designated as opinion leaders adopt innovations earlier 
than those not so designated. In a relatively early study of opinion 
leadership, Lionberger surveyed 279 farmers residing in a northeast 
Missouri community and found that opinion leaders adopted more innova- 
tions than nonleaders .33 Rogers and Havens found a positive relation- 
ship between adoption and opinion leaders among a random sample of Ohio 
truck farmers .3^ Similar findings in medicalfiociology suggested that 
physicians who were opinion leaders typically^ontroduced new drugs 
into their practices much earlier than other4cLqc.tc^ • Katz found that 
doctors who were influential in convincing thei^^lleagues to adopt a ^ 
new drug were, themselves, relatively earlier adopters of the innovation. 
Coleman and^ others studied the diffusion of a new drug among 125 
physicians i nfrfo ur midwestern cities. They found that doctors, who 
maintained a ya&ety of interpersonal contacts with their colleagues 
and had been .designated as opinion leaders from sociometric responses, 

V iil-i _ 



32. Everettl^ Rogers and David G. Cartano, "Methods of Measuring 
Opinion Leadership,” The Public Opinion Quarterly. XXVI (Fall, 1962), 
pp. 1*38-1*39. 



33. Lionberger, "Some Characteristics of Farm Operators,” pp. 327-338. 

• * * 

31*. Everett M. Regers and A. Eugene Havens, Predicting "Innovative- 
ness,” Sociological Inquiry, XXXII (1962), pp. 3U-1*2. 

35* Katz, "The Twb^Step Flow of Communication, " pp. 61-78. 

* c 



typically introduced the new drug into their practices months before 
their colleagues. 3o Several marketing studies also indicated that earlier 
adopters frequently behave as opinion leaders and inform others about 
their new products. Bell found that among individuals who purchased 
innovative products, sixty-five per cent were asked for opinions about 
their products. Almost half were asked by friends and neighbors to 
demonstrate the product. Many of the innovators who gave their opinions 
or demonstrated their product asserted that their questioning friends 
than purchased the innovation .3* 



It must be pointed cut, however, that a number of findings contra- 
dict those just reported. For exaitple, Wilkening found that farmers in 
a North Caro lina conraonity, who had been named as leaders by their peers 
had not adopted a much higher number of improved farm practices than 
other farmers. 38 in a sample of Ohio farmers. Havens detected no signi- 
ficant relationship between the time of adoption of bulk m i lk tanks and 
opinion leadership. 3 9 in still another study, Winick reported that 
physicians, who were designated as opinion leaders, did not adopt new 

drugs before those not nominated. • 

. 



Explanations a* Jiese apparent contradictory findings have been 
advanced by serorai investigators • Chaparro examined new farm practices 
•wining Costa Rican^ farmers *nd found that conservative leaders tended to 
lead conservative informal groups* while progressive leaders tended to 
lead progressive informal groups.^ Marsh and Co lema n, investigated 
adoption of new agricultural practices and found that ^farmers , in areas 
favorable to the adoption of new techniques and from w&om other farmers 
obtained information, showed higher rates of adoption than farmers in 
general; but in areas lees favorable to innovations, the adoption rates 
of leaders w*e similar to adoption rates of farmers in general. 1 * 2 



36. Jamee Coleman and others, "Social Processes in Physicians 1 
Adoption of a tfew Drug," in Social Change, ed. by Amatai and Eva Etsioni,^ 

(New York: Basis Books, 196L), p. U5U.” 

**, * **'»«.*• 

37. William E. Bell, "Consumer Innovators: A Unique Market for Newness," 
in Toward Scientific Marketing. Proceedings of the Winter Conference of the 
American Marketing Association, ed. by Stephen A. Greys er, (Boston, Mass., 
December 27-28, 1982), p. 93* 

38. Eugene A. Wilkening, "Informal Leaders and Innovators in Farm 
Practices,” Rural Sociology. XVII (1952), p. 272. 

39. A. Eugene Havens, "Increasing the Effectiveness of Predicting 
Innovations," Rural Sociology. XXI (1965), P* 156. 

UO. Charles Winick, "The Diffusion of an Innovation Among Physicians 
in a Large City," Sociometry, XXIV (1961), pp. 3814-396. 

hi. Alvaro Chaparro, "Role Expectation and Adoption of New Farm Practices 
(unpublished thesis, Pennsylvania State University, 1955 ) > P* 185 • 

U2. C. Paul Marsh and. A. Lee Coleman, "Group Influence and Agricultural 
Innovations: Some Tentative Findings and Hypotheses," American Journal 
of Sociology . LX1 (1956), pp. 588-$9li. 

Hi 



A generalization concerning the adoption of innovations by opinion 
leaders has been made by Rogers. Based on evidence gleaned from 
thirteen research studies in t* *e fields of rural and medical sociology, 
he reported that "opinion leaders are more innovative than their 
followers . He was careful to point out, however, that mediating 
variables such as norms in a given social system may influence the 
degree to which the generalization holds. 

Personal Influence Exerted by Opinion Leaders 



Personal influence is defined by Rogers and Beal as, a. connnxni- 
cation involving a direct face to face exchange between the communicator 
and the receiver, which results in changed behavior or attitudes on the 
part of the receiver."^ 



Research interest in the dynamics of personal influence began with 
the classic 1VU0 presidential election voting study conducted by 
Lazarsfeld, Berelson, and Gaudet. On the basis of an ex post facto 
analysis of interpersonal influence, they found that ideas often How 
from radio and print to certain opinion leaders or influentials and then 
to the less active sections of the population. They discovered that 
friends, co-workers, and relatives were the most important sources 
affecting voting decisions. Influence exerted by these individuals was 
designated "personal influence" and the individuals who influenced others 
were named "opinion leaders 



Since the 19U0 election study, other researchers have examined the 
significance of opinion leaders in diffusing or spreading v innovations. 
Research in^the adoption of new farm practices has generally reflected 
the important role of personal comnunication in farmers' adoption 
* decisions. Lionberger found personal influence much more important in 
the adoption of agricultural innovations than any other comnainication 
channel.**® Similarly, Rahudkar, in bis study of India's villages, found 
that neighbor to neighbor communication was of greater importance in the 
diffusion of innovations than any other communication channel.**' Katz 
and Lazarsfeld found interpersonal communication involved more frequently 



U3. Rogers, Diffusion of Innovations, pp. 2ii2-2h3. 



lik. Ibid ., pp. 217-218. 

* * • 

Paul F. Lazarsfeld, Bernard Berelson, and Hazel Gaudet. The 
People's Choice (New York: Duell, Sloan and Pearce, 19U*), P* 



146 . Herbert F. Lionberger, Sources and Uses of Farm and Home 
^^f ft wnta ti^nbj^Low^LacCTneF^Bffirsijit^^so^rt . Research Bulletin U72 
(Columbia, Missouri: Agricultural Experiment Station, 195D. 



U7. W. B. Rahudkar, "Impact of Fertilizer Extension Program on the 
Hinds of the Farmers and Their Reactions to Different Extension Methods," 
Indian Journal of Agronomy. Ill (1958), pp. 119-136. 
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and had a greater impact than any of the mass media in the switching of 
brands in small food products, cleansers, and household goods Menzel, 
Katz, and Coleman and Menzel and Katz studied the adoption of new drugs by 
physicians and fo und interpersonal communication channels to be important 
sources of information for new drugs, particularly in situations of uncer- 
tainty#^ Whyte studied the ownership of airc ondi tioners in Philadelphia 
row houses# Although the white collar neighborhoods were very homogenous 
in terms of age and socioeconomic status, ownership was strongly clustered 
within neighborhoods rather than evenly distributed throughout the blocks# 
Whyte attributed the clustering of air-conditioner purchasers to the effect 
of interpersonal coianunication#^ In an educationa?. research study dealing 
with the advice and information seeking activities of adopters of educational 
innovations, Carlson found that school superintendents relied heavily on 
other local superintendents for advice and information concerning modem 
mathematics#?’ 

f 

The evidence cited suggests that advice arid information sought from 
peers, or other persons in the same occupation in the same locality, play 
a major role in the decision to adopt innovations, ihe apparent reason 
being that such advice involves personal icflxtecue*^ An individual who 
is more innovative than his peers is cerUinly in a position to influence 
their adoption decisions because of his prior experience with the innova- 
tion# Rogers c alls this the "interaction effect" and describes it as 
"a process through which individuals in a social system who have adopted an 
innovation influence those who have not yet adopted *"53 Ryan and Gross, in 
what has become^ the classic study of diffusion in roral sociology, analyzed 
the diffusion of hybrid seed com among 259 Iowa farmers and first described 
this "snowball" or "chain reaction" effects .. 4 , 



There is no doubt but that the behavior of one individual 
in an interacting population affects the behavior of his 
fellows# Thus, the demonstration success of hybrid seed on a 
few farms offers a changed situation to those who have not 
been so experimental# The very fact of acceptance by one or 
more farmers offered new stimulus to the remaining ones.Sb 



1*8* Elihu Katz and Paul Lazarsfpld, Personal Influence (Glencoe, 

Illinois: Free Press, 195 $) • 

1*9 • Herbert Menzel and Elihu Katz, "Social Relations and Innovations 
in the Medical Professions The Epidemiology of a New Drug," IHiblic Opinion 
Quarterly# XXX (1955 ), PP# 337-352; James Coleman, Herbert Menzel, and 
KMVm kata, "The Diffusion of an Innovation," Sociomstiy, XX (1957), PP* 253-770# 

$0# William H, Whyte, Jr#, "The Web of Word of Mouth," Fortune # L 
November, 195b)* PP* lbO-lbb* 

51* Richard C. Carlson, Adoption of Educational Innovations. (Eugene, 

Oregon: University of Oregon, 19&5)* 

52. Ibid .# ?. 39 . 

53* Rogers, Diffusion of Innovations , p. 215. 

5b* Ryan and Gross, "The Diffusion of Hybrid Seed Com," p* 23. 
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Researchers have also noted that the growth in 
of an Innovation can be approximated by an S -shape 
cumulative percentage of adopters of Innovations is 
time of its first acceptance until it is completely 
curve produced has a shape similar** to that shown in 



the number of users 
curve. When the 
graphed from the 
diffused, the 
Figure 1 .* *5 



FIGURE 1 
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THE NORMAL DIFFUSION CURVE 
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If, as the diffusion c«fcve suggests, there is interc oninunica tion 
among adopters and the act *of % adoption by somefc acceptors is itself a 
means of influencing others to adopt a practice, then it might be 
expected th*o the adoption of science curriculum Innovations by science 
opinion leaders may, indeed, be a mechanism for diffusing the 
innovations within a school. t 

^search related to the role .of school opinion leaders in the 
adoption of innovations has been tfeglected. Carlson, in describing 
nf tf td ed research on the dif fusion of educational innovp.tions , suggested 
that "the extent to which local opinion leaders have uniform influence 
on all potential adopters in a given locality is a matter of prime concern 
for those who wish to engineer change. "56 in a later paper concerning 



55 • Carlson. . Adoption of Educational Innovations, pp# 5-1 

$ 

56. Richard 0. Carlson, "Strategies for Educational Change: Some 

Needed Research on the* Diffusion of Innovations" (paper presented at the 
Conference on Strategies for Educational Change, U. S. Office of 
Education, Washington, D.C., 1965), p* 8' 
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adoption and diffusion of educational innovations delivered at the 1968 
Nat ion al C on ference on the Diffusion of Educational Innovations, Ca rls on 
noted that the problem of diffuFi^n of innovations within a school system 
has been ignored and that a large gap in knowledge concerning educational 
innovations will continue to exist "...until attention is given to who 
plays what part within a school system. "57 

Research attention should be directed to individuals from whom 
others seek advice and information about school matters. Evidence erted 
previously indicates that some persons have more influence than others, 
adopt innovations earlier than others, and that their knowledge and 
advice are likely to be sought by and shared with others. If such 
persons can be identified and utilized as targets for the innovational 
lm*rfc of practices such as those developed by the science curriculum 
development projects, then herein lies the mltiplying potential for 
diffusing information which may facilitate the adoption of educational 
innovations. The importance of possessing information relevant to the 
point of introduction of innovations is a matter of vital interest for 
persons whose purpose is to influence or effect change. As Rogers 
points out, "the existence of opinion leaders in a social system offers 
change agents a handle whereby they can prime the punp from which new 
'.’low through an audience via the 1 trickle down 1 process."? 



Pokeach defines dogmatism as a personality variable which governs a 
person's receptivity to new beliefs about ideas, people and places, and 
the person's ability to evaluate informat ion pertaining to each 
of these topics on its own merits? The more highly dogmatic a person is, 
the more resistance he will put up in forming new belief systems* The 
highly dogmatic or closed-minded individual night be expected to resist change 
while the low dogmatic or open-minded person would be open to change. 

The basic assumptions in Rokeach's theory suggest that since low 
dogmatics use more sources for obta inin g inforraiion and are more likely 
to be among the first to be aware of innovations, they are, therefore, 
more like ly to be among the first to adept innovations. In addition to 
being more prone to change, the lew dogmatic is less de per dent upon 
suthority decisions to use or not to use innovations, tt4 therefore, may 
be more i ncl to act on bis own initiative in decisions concerning the 
adoption of innovations.^ 



57. Richard 0. Carlson, "Suamary and Critique of Educational Diffusion 
Research" (paper presented at the Rational Conference on the Diffusion of 
Educational Ideas, East Lansing, Michigan, March 26-?8, 1968), p. 10. 

58. Rogers, Diffusion of Innovations, pp. 261-262. 

59. Rokeach, The Open and Closed Mind, p. 73. 

60. Ibid., pp. 60-6L. 
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An analysis of past diffusion research revealed only a few studies 
which concerned the relationship between dogmatism and the adoption of 
innovations* In a stuefcr which examined the process of innovation by 
teachers in three Michigan high schools, Lin found that the T ooTe 
generally predisposed teachers were to accepting change and innovation 
in the school, the more likely they were to be low dogmatics,® 1 
Conversely in a study of sixteen elementary teachers, Raack found a 
s ignific ant positive correlation betweai dogmatism and desire or 
ability on the part of the more dogmatize teachers to increase their 
use of a new teaching technicjue# C hilds investigated the relation* 
ship between the belief systems of administrators and teachers in 
innovative and noninnovative school districts. Correlating dogmatism 
and innovativeness, he found a negative relationship between innovation 
and the number of individuals exhibiting dogmatism. * 



V 

In rural sociology, Rogers analyzed the personality characteristic?: 
of 23 Iowa farm operators and found that the early adopt ers s cared 
lower on the dogsatism scale than the less innovative farmers. Janrias, 
studying the adoptive behavior of 1U7 Michigan dairy farmers, found 
tint highly dogmatic farmers had a lower adoption rate than less 

dogmatic farmers 



The evidence cited supports the proposition that dogmat ism may 
affect the adoption of^ science curriculum innovations by elementary 
teachers. If a relationship exists between the degree of dogmatism 
and change in the level of adoption of innovations, then a measure of 
dogmatism my be used to identify Individual teachers upon whom change 
agents could concentrate their efforts with a better than even chance 
for successful reception. 



61 • Nan Lin and others. The Diffusion of an Innovation in Three 
Michigan Hi ah Schools: Institutio n Building Through Change (Project 

on the Diffusion of ^durational Practices in Thailand, Research Report 
Number 1, Department of Communication, Michigan State University, 

East Lansing, Michigan, December, 1966), p. 2. 



62. Marilyn L. Raack, "The Effect of an In-service Education 
RrograS on Teacher Verbal Behavior" (unpublished Ed.D. Thesis, Univer- 
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63. John W. Childs, "A Study of the Belief Systems of Administra- 
tors Teachers in Innovative and non-Innovative School Districts" 
(unpublished ftwB. Thesis, Michigan State University, East Lansing, 
Michigan, 1965), p. 50. 

6iw Everett !!. Rogers, "Personality Correlates of the Adoption of 
Technological Practices," Rural Sociology. HU (September, 1957), p. 268. 



65. Juan F. Janrias, "The Effects of Belief System Styles on the 
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Michigan State University, East Lansing, Michigan, I96I4.), p. 78. 




.*1 * 



<5 



Classroom Social Atmosphere 



Th^ elamentaiytscieace curriculum derolopwit projects have Aifted 
the mptms l* * of scierce-teaching fro® the textbook m em ori sat i on of science 
cootent in teacher-domiMtedclassroo* to stodsot-^mtered experiences 
•, stressing the proce sse s of- science* Teacher adcgticjn 7 of the innovative 
techniques *"d materials* necessitates a reasona$|y^perMissive classroom 
atmosphere in which Children hare the freedom to' explore, to cooperate, to 
converse, to try and to fail. The teacher's role in an innovat ive p rogram 
is ^described most cogently by Kageyama, who served the Science Curricnlmn 
Tspromrnt Study as a demonstration teacher* 



Pupils are allowed to discover rather than cover science* 
teacher is no longer the dominant figure, and the only 
source of information* Her role is to create an environment 
that invites and supports curiosity, investigation, and 
inquiry* 3b this program, teaching is lis teni ng to the c hildr en 
j»« they talk to one another |abd not to be the teacher* The 
teacher guides bat does not ’dominate* The strategy is to,, 

*| fvu ivi rig by promoting interaction amon g children* 



All of t;the projects e^faasixe pupil experiences such as i ndepe ndent 
study* laboratory investigations, discussion groups, and experimentation 
with materials interesting to the children* The Elementary Sc i ence Study 
describee its program as "one in which all children have access to the 
mterials for open-ended rather than teacher or textbook directed investi- 
gations *"^' Similarly, in the Science Curriculum I mp r ove ment Study program, 
"c hildr en learn science in an intellectually free atmosphere where their 
own ideas are respected, where they learn to test their ideas, not on-the 
basis of some authority, but on the basis of their own observations." 00 
Livermore, deecrlbix* the intentions of the writers of Science-A Process 
Approach, said that the primary aim of the program was 



• ••to develop the child's in using scienc« processes* 

S kills cannot be developed by reading about science* Far 
this reason, the exercises were written as instructions for 
teachers, not as reading material for children* Each 
activity described a variety of activities which the c hildr en 
would do, either individually or in small g ro up s* Demonstrations 



66* Christina Kageyana, "From Foregro u nd to Background: The Changing 
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9 (Winter, 1967), pp. 2-L. 

67* Loekard, Sixth Report of the International Clearinghouse* p. 220* 
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by the teacher were avoided as much as possible 



69 



Ai-Mvwgh little empirical evidence is available regarding the 
methods and techniques actually used by elementary teachers to teach 
i 5 science, several widely recognised viewpoints are that alementary 
| sc ienc e is taught primarily by textbook reading, lecturing, recitation 
I o or demonstration; that classes are teacher— centered j and that text— 
v book subject-matter is covered with little regard for children's needs* 
$ In a sur ve y of el emen tary science in 21I4 school systems in western 
Pennsylvania , Sloppy collected evidence which generally supports 
thes e viewpoints* He found that the method of teaching elementary 
scierce^which received the highest response was textbook re ading , 
discussion and demonstration (80*3 per cent) while inquiry and student- 
centered techniq ues ranked fifth jiad sixth (lili.U and 37 *U per cent, 
respectively ) of eight choices* on a question asking how the schools 
would classify the, majority of pupil experiences, teacher demonstration 
received 55.6 percent of the total responses, whereas, inquiiy-tyigp 
- investigations received 33*6 per cent of the total responses and c hi Id- 
* oriented experiments received 32*2 per cent.? 0 

A i, ^ ' 

- A 2 ' . 



\ l ' ' Goodlad, in a recent visit to more than 250 schools across the 
nation, logged the characteristic classroom practices he saw* Instruc- 
tion was characterised by much talking by the teacher, anch drill on 
specific "facts, and dominated by the textbook* As he put it, "It 
s ould seem a substantial part of whatever thrust there has been 
in recent efforts to change schools have boon 1 blunted on. the classroom 
door."?? 11 i. • 

The adoption of new science curriculum techniques and materials 
would, for many teachers, necessitate a change in the type of social 
atmosphere maintained during the teaching of science* Adoption would 
require a shift from teacher- dominat ed techniques to student-centered 
techniques, from 'teacher lecture and demonstration to stu d ent investi- 
gation, and from subject-matter chosen by the textbook to subject-matter 
selected cooperatively by pupils and teachers* As Brandwein asserted, 
tJ>e' teacher must be freed n ***from the need to cover a text or a 
Syllabus by telling, telling, land more telling."' 
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It can be argued that the adoption of new science curriculum practices 
is dependent upon the type of social atmosphere established by teachers* 
Teachers who are predisposed to provide or who are now provi din g experiences 
in which pupils have the freedom to explore, to cooperate, and to enjoy 
sc ienc e are operating within a social atmosphere compatible with that 
proposed :by the science curricula* projects; and therefore, might readily 
adopt science project innovations* On the other hand, teachers who are 
predisposed to wnlntnln or who are now maintaining classrooms which are 
dominated by the teacher and lack o p p ortu nities for pupils to discover 
«id exchange idea s are operating within a social atmosphere incompatible 
with that proposed by the science curriculum projects; and therefore, 
would be less likely to adopt the science curriculum innovations* 

Rogers defines c orapatibility as the "degree to which an innovation 
is consistent with existing values and past experiences of the adopters."' * 
An innovation that is not compatible with the classroom social atmosphere 
maintaine d by a teacher may not be adopted so readily as an innovation 
that is compatible* 

One facet of this investigation is designed to determine if teacher 
performance on the Minnesota Teacher Attitude Inventory ( MTAI ) is 
significantly related to his adoption of selected science teaching 
innovations and techniques* The MTaI was developed as a predictor of 
the ty pe of social atmosphere a teacher will maintain in the classroom 
or of "... those attitu^fcf a teacher which predict how well she will 
get along with pupils in '"interpersonal relationships*"'^ Validation 
stadias by Cook, Leeds, and Callis; Stein and Hardy; and Leeds attest to 
the value of the MTAI for this ty pe of prediction with experienced 

teachers. 



Those tear horn who rank high on the MTAI are expected to be capable 
of establishing cooperative and mutual relationships with their students; 
those who rank low are likely to be more dominating and authoritative 
in their behavior* These low-scoring teachers would also be more subject- 
and- self oriented than the hi gh scoring teachers, who should be more 
concerned with the pupils themselves and their participation in classroom 
experiences* If it can be demonstrated that the MTAI is not only an 
i . T yte y of classroom social atmosphere but also an index of adoption of 
new science teaching practices, then the predictive uses of the instrument 
can be extended* 
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METHODS 



The purpose of this section is to describe the procedures employed 
in the diffusion strategy examined in this study* The following 
subsections are included; the population, selection of the samples, 
the instruments, the Science Inservice Program, collection of data and 
methods of data analyses* 



,t Subjects from which data were collected for this investigation 
f came from a population^omprised of elementary classroom teachers from 
112 elementary schools in western Pennsylvania* The schools are 
located in an area officially designated by the Pennsylvania Department 
of Education as Region F* Clarion State College serves Region F as 
the coordinating center for regional planning and curriculum i m prov e - 
ment* The five counties included in the region are: Clarion, Forest, 
Jefferson, Mercer, and Venango* The location of these counties in 



The Population 



Pennsylvania is shown in Figure 2, the Pennsylvania Region F Outline Map. fj 
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